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TECHNICAL MEMORANDUM
Date: January 9, 2020
To: Nicole Greenfield, Associate Environmental Planner
GPA Consulting
From: Kurt Legleiter, Principal
Subject: Noise& Groundborne Vibrationmpact Assessment fathe ProposedDiamond Bar

Golf Course RenovatioRroject Diamond Batr CA

INTRODUCTION

The purpose of this report is to evalugtetential noise and groundborne vibratiompactsassociated

with the proposediamond Bar Golf Course RenovatRmoject(Project). To assist in the understanding

of this report, a summary of acoustic fundamentals has been included in Appendix A. Noise modeling and
additional supportive documentation lated to this analysis is included in Appendix B.

PROPOSED PROJECT SUMMARY

The San Gabriel Valley Council of Governments and the Los Angeles County Department of Parks and
Recreation and Metropolitan Transportation Authority propose to renovate the DiahiBar Golf Course
6aD2f T Thepmopds&iijdct is located in the City of Diamond Bar. The project site location is
depicted in Figure 1.

The proposedProject would reduce the Golf Course from 178 acres to 167.9 acres and require the
demolition d an existing maintenance facility. The proposed Project would realign and reconfigure six
holes in the western part of the course and three in the eastern part of the course. This includes
reconstructing bunkers and tee and green complexes for all hélekes 1, 2, 3, 4, 8, and 9 would be
reconstructed in their entirety with new fairways, bunkers, and tee and green complexes. The proposed
Projectwould increase the overall existing course yardage from 6,801 yards to 6,848 yards. The total
course par wouldemain unchanged at 72.

Night and weekend work is not anticipated. Depending on Project phasing, construction would occur over
an approximately 120 16-month period. The proposed Project would not require the acquisition of any
right-of-way or temporay construction easement. All construction activities, including staging, would
occur within the boundaries of the existing Golf Course.
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EXISTING NOISE ENVIRONMENT

The existing noise environment is dominated by vehicular traffic noise emanating from State Route 57/60
(SR 57/60). Based on noiseasurement surveys previously conducted in the Project saearage

hourly ambientoise levels generally range from thepgp 50s along the eastern boundary of the Project
site to the upper 76 (in dBA 4) along the western boundary of the Project site, near SR 5%/60.

Land usesin the project vicinity generally consist of a mix of residential, recreational, public, and
commercial land uses. The nearest nessnsitive land uses consist predominantly of residential land
uses. The nearest residential land uses are located adjacent to and east of the project site along Golden
Prados Drive. Additional residential land uses lacated east of the project site, across Golden Springs
Drive, and north of the project site, across S. Prospectors Road. Sycamore Canyon Park, Calvary Chapel
Golden Springs, and La Petite Academy of Diamonagaalso located east of the project siegross

Golden Springs Drive. Ayres Suites Diamond Bar is located adjacent to and south of the project site, along
Golden Springs Drive, and Best Western Diamond Bar Hotel & Suites is located north of the project site,
along S. Prospectors Rodd additian, the Mt. Calvary Lutheran School and Lorbeer Middle School are
located east of the site, near the intersection of Golden Springs Drive and S. Diamond Bar Boulevard.
Nearby land uses are depicted in Figure 1.

EXISTINREGULATORBNVIRONMENT

CITY OFDIAMO ND BAR GENERALPLAN

TheDiamond Bar General Plan 20d@s adopted on December 17, 2019. Public Safetfelement of

the City ofDiamond Bar General Platentifies policieand noise standarder ensuringhe compatibility

for proposed development exped to transportation or nortransportation noise source§heDiamond

Bar General Pladoesnot identify noise standards for constructigalated activities. However,gbicies

have been included to ensure consistency with applicable noise standaRIS Y i A FASR Ay GKS
control ordinancé.

CITY OFDIAMOND BAR NOISEO RDINANCE

The City of Diamond Bar Noise Control Ordinar{&hapter 22.28, Section 22.28.120) establishes
maximum noise exposure standards fowoisesensitive structures exposedo noisegenerating
constructionactivities, including mobile sources and stationary equipménK S / A G2 Q& y2AaS 4&f
construction activities are summarized in Tabfe 1.

1 California Department of Transportation (Caltrans). May 2@&tate Route 57/State Route 60 Confluence
Project Noise Study Report

2 City of Diamond Bar. December 17, 20D#amond Bar General Plan 2Q4ublic Safety Elemevailable at
website url:http://www.diamondbargp.com/

3 City of Diamond BaMunicipal Code of Ordinances. Chapter 22.28. Noise Control Ordidaraiiable at
website url:https://library.municode.com/ca/diamond_bar
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Table 1. City of Diamond Bar Construction Noise Level Limits
Maximum Allowable Noise Level (4BA)

Timelnterval Singlefamily Multifamily SemiResidential/
Residential Residential Commercial
Mobile Equipmeht

Daily, except Sundays and legal holidays,
7:00 a.m. to 8:00 p.m.
Daily, 8:00 p.m. to 7:00 a.m. and
all day Sunday and legal holidays

75 80 85

60 64 70

Stationary Equipment
60 65 70

Daily, except Sundays and legal holidays,
7:00 a.m. to 8:00 p.m.
Daily, 8:00 p.m. to 7:00 a.m. and
all day Sunday and legal holidays
1. Maximum noise levels are applied at the receiving structure. Maximum noise levels at non-structure locations for
nonscheduled, intermittent, short-term operation of mobile equipment are limited to a maximum of 85 dBA daily (all hours),
including Sundays and legal holidays.
2. Mobile equipment maximum noise levels for nonscheduled, intermittent, short-term operation (less than ten days).
3. Stationary equipment maximum noise levels for repetitively scheduled and relatively long-term operation (period of ten days
or more).
Source: City)of Diamond Bar. November 3, 1998. Municipal Code. Chapter 22.28, Noise Control. Section 22.28.120.

50 55 60

As indicatedn Tablel, mobilesource activities associated with constructame limited to a maximum of
75 dBA at singkfamily residential structures between the hours of 7:00 a.m. and 8:00 puml.60 dBA
between the hours of 8:00 p.m. and 7:00 a.m. on weekdays, incl&hhgrday Operational noise levels
associated with stationargonstruction equipment (e.g., generators, compressors) are limitec to
maximum of60 dBA asinglefamily residential structures between the hours of 7:00 a.m. and 8:00, p.m.
and 45 dBA betweethe hours of 8:00 p.m. and 7:00 a.m. on weekdays, including Saturday. In comparison
to the maximum allowable noise limits for sindgémily structures, allowable exterior noise limits are
approximately 45 dB highermat multi-family structures and 10 dBdfier at other noisesensitive semi
residential and commercial structurddobile-equipmentnoise associated with site clearing, grading, and
other construction activities are limited to an exterior noise level of 85 dBA at outdoor activity(amas
strudure locations) In addition tothe noise standardsioted in Table 1demolition and construction
related activities that result in a noise disturbance (excludingergency work of public service utilities)
at residential or commercial property lines betarethe hours of 7:00 p.m. and 7:00 a.m. on weekdays or

Fd Fye GAYS 2y {dzyRrea 2N K2fiARF&a ¢2dd R 65 O2yai
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IMPACT ANALYSIS

SGNIFICANCE THRESHOLDCRITERIA

According to Appendix G of the CE@didelines, a project would normally have a significant effect on the
environment if the project would:

a. Result in a substantial temporary or permanent increase in ambient noise levels in the vicinity of
the project in excess of standards established in lteal general plan or noise ordinance, or
applicable standards of other agencies.

b. Result in the generation of excessive groundborne vibration or groundborne noise levels.

c. For a project located within the vicinity of a private airstrip or an airport lasel plan or, where
such a plan has not been adopted, within two miles of a public airport or public use airport, expose
people residing or working in the project area to excessive noise levels.

The proposedProjectwould not result in the relocation of maj on-site noise sources nor lortgrm
changes in vehicle trip generation or traffic distribution along area roadways. As a resuteriongpise
impacts associated with the proposed Project would be considered less than significant and are not
discussd further in this report.

Substantial Increases in Noise Levels

The CEQA Guidelines do definethe levels at which & & dzo a G I yiid doiseflevelsyoddNatcura S ¢

C2NJ LJzN1J2asSa 2F GKAA |yl f&aAa aidcredseotbaRizorggdtey. ksl £ A y C
level is generally defined as the levefuired before any noticeable change in community response or
increases in annoyance would occur

Construction Noise

A project would normally have a significant impact on néeselsfrom construction ithe project would

result in a substantial increase in noise levels that would exdedS / A (1 @ 2 Fapplichblen6de/ R . | NI
standards(refer to Table1). As previously noted, thé¢ A i@ Qa b2AaS /2y iNRf hNRA)
sources associated with constructiprovided that mobile source activities associated with construction

do not exceed 75 dBA singlefamilyresidentialstructuresbetween the hours of 7:00 a.m. and 8:00 p.m.,

or 60 dBA between the hours of 8:00 p.m. ahd0 a.m. on weekdays, including Saturday. Mebdarce

noise associated with site clearing, grading, and other construction activities are limitad d&terior

noise level of85 dBA atoutdoor activity areasOperationalnoise levels associated withasionary

construction equipment (e.g., generators, compressars) limited to 60 dBA ainglefamily residential
structuresbetween the hours of 7:00 a.m. and 8:00 p.m. and 45 dBA between the hours of 8:00 p.m. and

7:00 a.m. on weekdays, including Salay. Allowable exterior noise limits for other noisensitive land

uses are slightly higher (refer to Talile In addition to the noise standards noted in Table 1, demolition

and constructiorrelated activities that result in a noise disturbance (exelgdmergency work of public

service utilities) at residential or commercial property lines between the hours of 7:00 p.m. and 7:00 a.m.
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ordinance?

Groundborne Vibration

The City oDiamond Badoes not have specific policies pertaining to vibration levels. HowgaeqQus
agencies, such as the California Department of Transportation (Caltrans), have developed recommended
criteria for the evaluation of guund-borne vibration levels with regaitd potential human annoyance and
building structural damageThe Caltransrecommended criteria for the evaluation afroundborne
vibration events are presented in terms of peak particle velocity (ppv) in inchesepend (in/sec)The
Caltransrecommendedthreshold at which theranay bea riskwith regard to architectural damage

based on a peagarticle velocity (ppv) 00.5 inches per secondr(sec), excluding fragile or historic
structures For theprotection of fragileand historic structuresCaltransrecommends a threshold of 0.2
inches per second ppiin/sec ppv) This same threshold would represent the level at which vibrations
would be potentially annoying to people in buildirfgs.

No fragileor historic structures are located in tHerojectvicinity that would be adversely affected by
onsite construction activities. Groundborne vibration levels exceeding 0.5 in/sec ppv at nearby structures
would be considered to have a potentially significempact.

IMPAC TDISCUSSION

IMPACTA: GENERATION OF A SUBSTANTIAL TEMPORARY OR PERMANENT INCREASE IN AMBIENT NOI
THE VICINITY OF THE PROJECT IN EXCESS OF STANDARDS ESTABLISHED IN THE LOCAL GE
NOISE ORDINANGERAPPLICABLE STANDARDS OF OTHER AGENCIES

Implementation of the proposedProjectwould not result in the installation of any stationary noise
sources, nor would th@rojectintroduce new vehicle traffic on area roadways. For this reagotential
noiseimpacts associated witthe proposedProjectwouldbe limited to iort-term constructioractivities.

Noise associated with sherérm construction activities typically oceiintermittently and varies
depending upon the nature or phasé construction(e.g., land clearing, gradingnd excavation Noise
generated by construction equipment, including earth movansl material handling equipment can
reach high levels. Typicaoise levels for construction equipment are summarized in Table

As depictedn Table 2individual equipment noise levels (in dBA) typically range fromthe mid n Qa G 2
GKS dzLJLISNJ ynQa G pn FSSGod ¢ & LIAfAIpdweralisveidbyiFoyd O& Of

4 California Department of Transportation (Caltrans). Septenih2013.Transportation and Construction
Vibration Guidance ManuaAvailable at website urhttps://dot.ca.gov/programs/environmental
analysis/noisevibration/guidancemanuals
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minutes at lower settings. Depending on the activities performed and equipment usage requirements,
combined averagéourly noise levels at construction sitesn reach levels of up &pproximately83dBA

Leq at 50 feet.Asaiming a maximum construction noise level of 89 dBA and an average attenuation rate
of 6 dBA per doubling of distance from the source, predicted exterior noise levels could reach maximum
instantaneoudevels of 85 dBA at approximatel@ féet, 80 dBA at 15€eet, and 75 dBA at 265 feet.

Table 2. Typical Construction Equipment Noise Levels

Type of Equipment Typical Noise Level at 50 f@BA Lnay
Air Compressor 81
Backhoe 80
Compactor 82
Concrete Pump 82
Concrete Vibrator 76
Dozer 85
Generator 81
Grader 85
Jack Hammer 88
Loader 85
Paver 89
Roller 74
Saw 76
Truck 88

Sources: Federal Highway Administration (FHWA). 2006. Road Construction Noise Model.

Noisesensitive land use the Projectvicinity include a mix of landuses, including singtamily and
multi-family residential, schools, parks, hotels, and places of war3le nearest noissensitive land
uses include singlamily residential land uses generally located adjacent to and east d?ritjectsite;

as wellas, outdoor recreationalise areas at Ayres Suites Diamond Béuich islocated adjacent to and
south of theProjectsite. Predicted construction noise leveds these nearestland usescould reach
maximum levels of approximately 89 dBA whaetivities @cur within approximately 50 feedf the
nearest site boundaryBased on these same assumptiorastruction noise levels at the nearest schools
and child daycare facilities would be approximatélydBA, or lessPredicted exterior noise levels at
Sycamore Canyon Park would be approximately 82 dBA

Predicted construction noise levels at land uggeticularly evening andhighttime activities occurring
near adjacent noissensitive land uses and outdoor activity areasuld potentially exceed KS / A (i & Qa
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applicable exterior noise standards (referfablel). During the daytime hoursonstructiorgenerated
noise levelsit the nearbyland uses would beomewhatmasked by existing traffic noiggnanating from
SR 57/60 and local roadwaydowever, onstruction activitiesoccurring during the quietenighttime
hours may result in increased levels of apance and potential sleep disruption to occupants of nearby
residential dwellingand hotels Noise-generating construction activities occurring on Sundays and during
the weekdayevening hours couldlsoresult in increased levels of annoyancenairby places of worship.

In addition,if construction were to occur during periods when the golf coursgen, noisegenerating
construction activitiegould result inntermittent speech interference anmcreased levels of annoyance
to nearby patronsat on-course(e.g., driving rangeand clubhouse locationsConstructiongenerated
noise would, therefore, be considered to result ipatentially significant short-term noise impact to
nearby noisesensitive land uses.

Mitigation Measures:
The following measureshall be implementedbr the control of constructiorgenerated noise levels:

T LY FOO0O2NRIYOS 6AGK (KS LINRPOAAAZ2Y A 2dgeneipticé G/ A (@
construction activitiesdxcluding activities where public @rorker safety would be a concéern
shall be restricted to between the hours of 7:00 a.m. &aD p.m., on weekdays and Saturdays.
Noisegenerating constructiomactivitiesshall beprohibited on Sundayand federal holidays

1 Construction equipment shable properly maintained and equipped with noissduction intake
IyR SEKFdzad YdzZFFEt SNA | yR SyaiayS aKNBdzZRazZ Ay |0
Equipment engine shrouds shall be closed during equipment operation.

1 When not in use, the idling afff-roadequipment and haul trucks shalé prohibited Signs shall
be posted in the designated queuing areas and or job sites to remind drivers ardlitiee
prohibition.

i Staging and queuing areas shall be located at the furthest distance possible &arnyn
residential land uses

9 Truck haulroutes shall be located along roadways that would minimize potential impacts to
nearby sensitive land uses.

i Stationary equipment (e.g., generators, compressors) shall be loedtéue furthest distance
possible frormearby residential land uses.

1 Temporary construction barriers shall be installed when ngmeerating activities occurring
within 100 feet ofnoisesensitiveland usesand outdoor activity areasThese areas inclugéut
are not limited to,nearby residential dwatigs, Ayres Suites Diamond Bbiotel, golf course
driving range,and golf courseclubhouse Barriers may consist dbaded vinyl noise curtains,
wood, hay balespr materials osimilar density and usagandconstructed to a minimum height
of 6 feet above ground leveBarrier heights of 8 feet are recommaed.

9 The construction contractor shall post sighage at Brejectentrance that identifies the name
and telephone number of a designated individual(s) to be conthetmarding construction
related noise complaints.
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1 Written notices shall be provided ttand uses located within 100 feet of tHeroject site in
advance of constructiorelated activities The written notices shall be provided a minimum of
one week in adance of scheduled construction activitieShe written notices shaihclude
identification of anticipated construction schedules, designated construction haul truck routes,
and the name and telephone number of a designated individual(s) to be contacted regarding
constructionrelated noise complaints.

Significance After Mitigation

With mitigation, noise levels generated by constructretated activities wouldbe limited to the daytime
hours to minimize potential impacts to nearlopisesensitiveland uses. Construction activities would
also be prohibited on Sundaysd weekday @ening hours to minimize potential nuisance impacts to
nearby places of worshipAdditional measuressuch aghe use of mufflersvould reduce construction
equipmentnoise levels bypproximatelylO0 dB and the use of temporary construction barriers would
reduce noise levels by approximately 5 éd8ditional measures, such as-site idling limitations, would
further reduce constructiorgenerated noise levelsWith mitigation, shortterm construction noise
impactswould be consideretessthan significant

IMPACTB: GENERATION OF EXCESSIVE GROUNDBORNE VIBRATION OR GROUNDBORNE?NOISE LEVELS

Groundornevibration spreads through the ground and diminishes in strength with distance. The effects
of ground vibration can vary from no perceptible effects at the lowest levels, low rumbling sounds and
detectable vibrations at moderate levels, and slight damageearby structures at the highest levels. At

the highest levels of vibration, damage to structures is primarily architectural (e.g., loosening and cracking
of plaster or stucco coatings) and rarely result in structural damage.

Construction activitieassociated with the proposed improvements would require the use of various off
road equipment, such as tractoend haul trucks The use of majogroundbornevibration-generating
construction equipment, such as pile drivers, would not be required foRtogect

Groundbornevibration levels associated with representative construction equipment are summarized in
Table3. As noted groundornevibration generated by construction equipment would be approximately
0.09 in/sempy, or lessat 25 feet.Becaus groundborne vibratiorievels diminish with increased distance
from the source, pedicted vibration levelsn excess o5 feet would be less. Predicted groundborne
vibration levelsat nearby structuresvould not be projected toexceed0.5 in/sec ppv In addition, no
historic or fragile structure®r indoor activities/operations that would be sensitive to groundborne
vibration have been identifiedvithin approximately 100 feet ahe Projectsite. As a result, this impact
would be consideretkss than significant
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Table 3. Representative Vibration Source Levels
for Typical Construction Equipment

Equipment Peak Partic_le Velocity
at 25 Feet (in/sec ppv)
Large Tractors 0.089
Loaded Trucks 0.076
Jackhammer 0.035
Small Tractors 0.003
Source: Caltrans 2013

IMPACTC. FOR A PROJECT LOCATED WITHIN THE VICINITY OF A PRIVATE AIRSTRIP OR AN AIRPORT L/
OR WHERE SUCH A PLAN HAS NOT BEEN ARDRFTHID TWO MILES OF A PUBIRPORT OR PUBLIC
USE AIRPORWOULD THE PROJECT EXPOSE PEOPLE RESIDING OR WORKING IN THE PROJI
EXCESSIVE NOISE LE¥ELS

The nearest airpo#in relation to theProjectsite include the following:

Bracket FieldAirport, located approximately.2 miles north of theProjectsite.

El Monte/San Gabridlirport, located approximately 13.1 miles northwest of tReojectsite
Fullerton Municipal Airportiocated approximately 12.3 miles southwest of fmjectsite
Chino Airportlocated approximately 9.8 miles southeast of fPmjectsite

Ontario International Airportiocated approximatelit1.2 miles northeasdf the Projectsite

= =4 =4 =8 =9

TheProjectsite isnot located within theprojectednoise contous ofnearby airports®72° In addition, no
private airstrips were identified within approximately two miles of Pmjectsite. As a result, théroject
siteisnot be subject to high levels of aircraft noimed would not resli in a safety hazard for individuals
or construction worker¢ocated in theProjectarea No impact

5 Los Angeles County Airport Land Use Commission. December 19, 198dedRecember 1, 2004.ps
Angeles County Airport Land Use Pkavailable at website url:
http://planning.lacounty.gov/assets/upl/data/pd_alup.pdf

6 County of Los Angeles. June 198EMonte Airport Master Plan Repo#tvailable at website url:
https://dpw.lacounty.gov/avi/airports/documents/SGV_MP.pdf

7 City of Fullerton. May 2004ullerton Municipal Airport Master PlaAvailable at website url:
https://www.cityoffullerton.com/gov/departments/dev_serv/planning/airpb_master_plan.asp

8 San Bernardino County. November 19€hino Airport Comprehensive Land Use Planilable at website url:
http://www.sbcounty.gov/Uploads/lus/Airports/Chino.pdf

® Ontario International Airporinter-Agency Collaborative. July Z0Dntario International Airport Land Use
Compatibility PlanAvailable at website urhttp://www.ont -iac.com/airportland-use-compatibility-plan/ont-
alucpchapter2/.
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ACOUSTICFUNDAMENTALS

Noise igenerally defined as sound that is loud, disagreeable, or unexpected. omadhanical energy
transmitted in the form of a wave because of a disturbance or vibratmwund levels are described in
terms of both amplitude and frequency.

Amplitude

Amplitude is defined as the difference between ambient air pressure and the peak pressure of the sound
wave. Amplitude is measured in decibels (dB) on a logarithmic s€aleexample, a 68B source of
sound, such as a truck, when joined by another 65aice results in a sound amplitude of 68 dB, not
130 dB (i.e., doubling the source strength increases the sound pressure byAsmiiijude is interpreted

by the ear as corresponding to different degrees of loudnieakoratory measurements correlate @ dB
increase in amplitude with a perceived doubling of loudness and establigiBacBange in amplitude as

the minimum audible difference perceptible to the average person.

Frequency

The frequency of a sound is defined as the number of fluctuationseoptessure wave per secorthe

unit of frequency is the Hertz (HZpne Hz equals one cycle per secofde human ear is not equally

sensitive to sound of different frequencid=or instance, the human ear is more sensitive to sound in the

higher portionof this range than in the lower and sound waves below 16 Hz or above 20,000 Hz cannot

be heard at allTo approximate the sensitivity of the human ear to changes in frequency, environmental
d2dzyR Aa dzadzl f & YSI adaMdyRedibyO AdOKS f (D8NS SBAE FeSANMNB R (2 |
range of human hearing extends from about 10 dBA to about 140 tiB& EPA971). Common

community noise sources and associated noise levels, in dBA, are depiEigdrieA-1.

Addition of Decibels

Because decibels are logarithmic units, sound levels cannot be added or subtracted through ordinary
arithmetic. Under the decibel scale, a doubling of sound energy corresponds-tiBangrease. In other
words, when two identical sources are each prodgciound of the same loudness, the resulting sound
level at a given distance would be 3 dB higher than one source under the same conditions. For example,
if one automobile produces a sound level of 70 dB when it passes an observer, two cars passing
simultareously would not produce 140 dB; rather, they would combine to produce 73 dB. Under the
decibel scale, three sources of equal loudness together would produce an increase of 5 dB.
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Figure A-1

Common Community Noise Sources & Noise Levels

<

Common Qutdoor | Noise Level Common Indoor
Activities (dBA) Activities
Rock Band

Jet Fly-over at 300m (1000 ft)

Gas Lawn Mower at 1 m (3 ft)

Diesel Truck at 15 m (50 ft),

at 80 km (50 mph)

Noisy Urban Area, Daytime
Gas Lawn Mower, 30 m (100 ft)
Commercial Area

Heavy Traffic at 90 m (300 ft)

Quiet Urban Daytime

Quiet Urban Nighttime
Quiet Suburban Nighttime

Quiet Rural Nighttime

Lowest Threshold of Human

CISIOICIOIOIOIOIOIOIE]E)

Hearing

\

Food Blender at 1 m (3 ft)
Garbage Disposal at 1 m (3 ft)

Vacuum Cleaner at 3 m (10 ft)
Normal Speech at 1 m (3 ft)

Large Business Office
Dishwasher Next Room

Theater, Large Conference
Room (Background)

Library

Bedroom at Night,

Concert Hall (Background)

Broadcast/Recording Studio

Lowest Threshold of Human
Hearing

Source: Caltrans. 2018. EIR/EA Annotated Outline.
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Sound Propagation & Attenuation

Geometric Spreading

Sound from a localized source (i.e., a point source) propagates uniformly outward in a spherical pattern.
The sound level decreases (attenuates) at a ragppfoximatelyé decibels for each doubling of distance
from a point sourceHighways consist of several localized noise sources on a defined path, and hence can
be treated as a line source, which approates the effect of several point sourcdsoise from a line
source propagates outward in a cylindrical pattern, often referred to as cylindrical spre&dungd levels
attenuate at a rate opproximately8 decibels for each doubling of distance froting source depending

on ground surface characteristidsor acoustically hard sites (i.e., sites with a reflective surface between
the source and the receiver, such as a parking lot or body of water,), no excess ground attenuation is
assumed.For acoustially absorptive or soft sites (i.e., those sites with an absorptive ground surface
between the source and the receiver, such as soft dirt, grass, or scattered bushes and trees), an excess
groundattenuation value of 1.5 decibels per doubling of distarecadarmally assumedVhen added to

the cylindrical spreading, the excess ground attenuat@rsoft surfacesesults in an overalittenuation

rate of 4.5 decibels per doubling of distarfoem the source

Atmospheric Effects

Receptors located downwinddm a source can be exposed to increased noise levels relative to calm
conditions, whereas locations upwind can have lowered noise leSeisnd levels can be increased at
large distances (e.g., more than 500 feet) from the highway due to atmospheric tatapeinversion

(i.e., increasing temperature with elevatiompther factors such as air temperature, humidity, and
turbulence can also have significant effects.

Shielding by Natural or Human -Made Features

A large object or barrier in the path betweemaise source and a receiver can substantially attenuate
noise levels at the receivefFhe amount of attenuation provided by shielding depends on the size of the
object and the frequency content of the noise soufdatural terrain features (e.qg., hills addnse woods)

and humanmade features (e.g., buildings and walls) can substantially reduce noise Wedllsare often
constructed between a source and a receiver specifically to reduce rolsarier that breaks the line of
sight between a source aral receiver will typically result iminimum 5 dB of noise reductiorlaller
barriers provide increased noise reduction.

Noise reductions afforded by building construction can vary depending on construction materials and
techniques.Standard constructionractices typically provide approximately 15 dBA extetisinterior

noise reductions for building facades, with windows open, and approximateBO2BA, with windows
closed.With compliance with current Title 24 energy efficiency standards, which meqnoreased
building insulation and inclusion of an interior air ventilation system to allow windows on-imoected
facades to remain closed, exteritw-interior noise reductions typically average approximately 25 dBA.
The absorptive characteristics oiterior rooms, such as carpeted floors, draperies and furniture, can
result in further reductions in interior noise.
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NOISEDESCRIPTORS

The decibel scale alone does not adequately characterize how humans perceiveTh@sgominant
frequencies of a soud have a substantial effect on the human response to that soitttiough the
intensity (energy per unit area) of the sound is a purely physical quantity, the loudness or human response
is determined by the characteristics of the human ear.

Human hearings limited in the range of audible frequencies as well as in the way it perceivesine
pressure levein that rangeln general, people are most sensitive to the frequency range of £¢£000

Hz, and perceive sounds within that range better thanr&tsuof the same amplitude in higher or lower
frequencies.To approximate the response of the human ear, sound levels of individual frequency bands
are weighted, depending on the human sensitivity to those frequeneitich is referred to as thé !
weightetR¢ &a2dzy R f S@St 0 S HheMBeightiSgrhetwoyk agimprimates tie Freqiiency 0 ©
response of the average young ear when listening to most ordinary solfit=n people make judgments

of the relative loudness or annoyance of a sound, their fjoeigts correlate well with the Acale sound
levels of those sound@ther weighting networks have been devised to address high noise levels or other
special problems (e.g.,-BG, and Dscales), but these scales are rarely used in conjunction with
envirormentalnoise.

The intensity of environmental noise fluctuates over time, and several descriptors e&tiaraged noise

levels ardypicallyused.For the evaluation of environmental noiségtmost commonly used descriptors

are Lg, L, CNEland SELThe energyequivalent noise level,ed, is a measure of the average energy

content (intensity) of noise over any given periddany communities use 2dour descriptors of noise

levels to regulate noiseThe daynight average noise levelgil is the 2Z-hour average of the noise

intensity, witha16R. ! aLISY | f 40é&¢ | RRSR F2NJ yAIKIGGAYS y2A4S o1
sensitivity to noise during this perio@&NEL, the community equivalent noise level, is similagtbut

adds an addibnal 5dBA penalty for eweing noise (7 p.m. to 10 p.mAnother descriptor that is

commonly discussed is the singieent noiseexposurdevel also referred to as the sourekposure level,

expressed as SETheSEIRS A ONA 6 S& | NB O SehepSshi® fiom @ dmfldzindisé dvéhs v 2 A
which is defined as an acoustical event of short duration (0.5 second), such as a backup beeper, the sound

of an airplane traveling overheadr a train whistle Common noise levalescriptors are summarized in

TableA-1.

HUMAN RESPONSE TONOISE

The human response to environmental noise is subjective and varies considerably from individual to
individual. Noise in the community has often been cited as a health problem, not in terms of actual
physiological damage, su@s hearing impairment, but in terms of inhibiting general vibeling and
contributing to undue stress and annoyandéne health effects of noise in the community arise from
interference with human activities, including sleep, speech, recreation, and tdeks demand
concentration or coordinationHearing loss can occur at the highest noise intensity lewwlsen
community noise interferes with human activities or contributes to stress, public annoyance with the
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noise source increasethe acceptability afioise and the threat to public weltleing are the basis for land
use planning policies preventing exposure to excessive community noise levels.

Table A-1
Common Acoustical Descriptors
Descriptor Definition

The energy mean (average) noise level. The instantaneous noise levels
Energy Equivalent Noise Level during a specific period of time in dBA are converted to relative energy
(Leg) values. From the sum of the relative energy values, an average energy

value (in dBA) is calculated.
Minimum Noise Level (ls) The minimum instantaneous noise level during a specific period of time
Maximum Noise Level k) The maximum instantaneous noise level during a specific period of time

¢tKS 5b[ 6la FANRG NBO2YYSYyRSR o8
dzy AF2NY | yR FLILINBLINRIGS gl ee 27
noise. DNL takes into account both the frequency of occurrence and
DayNight Average NoésLevel duration of all noise events dimg a 24hour period with a 10 dBA
(DNL or &) GLISYFtGeée FT2NI y2AasS SOSy i asensitve G

K2dzNBR 2F manYnann LIOY® yR TYnn | dY
noise events that occur in the nighttime hours to account for increases
sensitvity to noise during these hours.
The CNEL is similar to the tescribed above, but with an additional 5
R.! aLISyLrftdeég I RRSR (2 y2ras S09
7:00 p.m. to 10:00 p.m. The calculat€dlEL is typically approximately 0.5
dBA higher than the calculated,L
The level of sound accumulated over a given time interval or event.
Sound Exposure Level Technically, the sound exposure level is the level of the-timegrated

(SEL) mean square Aveighted sound for a stated time interval or event, with a
reference time of one second.

Community Noise Equivalent Level (CNE

Unfortunately, there is no completely satisfactory way to measure the subjective effects of noise or of the
corresponding reactions of annoyance and dissatisfaclitis is primarily because of the wide variation

in individual thresholds of annoyance and habifoatto noise over differing individual experiences with

noise.¢ Kdzax +y AYLRNIFIYyG gl & 2F RSGSN¥YAYyAYy3A | LISNA2
comparison of it to the existing environment to which one has adapthd: scOlF £ ft SR & YO A Sy
envirorment. In general, the more a new noise exceeds the previously existing ambient noise level, the

less acceptable the new noise will be judgBeégarding increases invfeighted noise levels, knowledge

of the following relationships will be helpful in undemding thisanalysis

1 Except in carefully controlled laboratory experiments, a change of 1 dB cannot be
perceived by humans;

9 Outside of the laboratory, a-8B change is considered a jymrceivable difference;

1 A change in level of at least 5 dB is regdibefore any noticeable change in community
response would be expected. An increase of 5 dB is typically considered substantial;

1 A 10dB change is subjectively heard as an approximate doubling in loudness and would
almost certainly cause an adverse chailgeommunity response.
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Appendix B

Construction Noise Modeling & Supportive Documentation

NOISE PREDICTION CALCULATION

Distance from Source Center (feet) (dB)
| 50 | 89 |Reference Noise Level
(dB) Receiver Description
78 85.4 Distance to 85 dB Contour
150 79.5 Distance to 80 dB Contour
265 74.5 Distance to 75 dB Contour
50 89 Adjacent Residences & Ayres Suites Outdoor Activity Area
270 74 Nearest School/Daycare Center
10 82 Sycamore Park
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PREDICTED AIRPORT NOISE CONTRYHEKS! Field Airportlocated approximately 5.2 miles north of the

project site.Sourcelos Angeles County Airport Land Use Commission. December 19, 1991. (Revised December 1,
2004.)Los Angeles County Airport Land Use PAvailable at website url:
http://planning.lacounty.gov/assets/upl/data/pd_alup.pdf

CITY OF LA VERNE
EITY
“x%
CITY OF
———  Sireals
— Fraeways
B e
. Airport Property
D Flanning Boundarg &rport Influance Area
ALUP Moise Contour
O wocowe
L~
[ / . Ja
LOS ANGELES COUNTY
AIRPORT LAMD USE COMMISEION
] 500 A0 1530 Feoi
20 'W. Tompie Srogt — —
@ W Towle St AIRPORT INFLUENCE AREA
[213) 974-6425 51303




612 1ZHStreet, Suite 201
Paso Robles, CA 934«
AMBIENT 805.226.2727

AIR QUALITY & NOISE CONSULTING www.Ambient.Consulting

PREDICTED AIRPORT NOISE CONTE)WRGte/San Gabriel Airportlocatedapproximately 13.1 miles
northwest of the project siteSourceCounty of Los Angeles. June 198bMonte Airport Master Plan Report
Available at website urhttps://dpw.lacounty.gov/avi/airports/documents/SGV_MP.pdf

Land Use and Environmental Issues [ Chapter 7
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PREDICTED AIRPORT NOISE CONTRIU&®IN Municipal Airport Locatedapproximately 12.3 miles southwest
of the project site SourceCity of Fullerton. May 2004ullerton Municipal Airport Master PlaAvailable at
website url:https://www.cityoffullerton.com/gov/departments/dev_serv/planning/airport_master_plan.asp




